Antigen-receptor engagement in B cells induces nuclear expression of STAT5 and STAT6 proteins that bind and transactivate an IFN-gamma activation site.
The signal transducer and activator of transcription (STAT) family of transcription factors is triggered by cytokine and growth factor receptors in a number of cell types, and binds to a consensus sequence defined in part by the IFN-gamma activation site (GAS). It is not known whether these transcription factors respond to other kinds of growth stimuli, and, with particular relevance to lymphocytes, it is not known whether STAT proteins participate in Ag-specific responses. To determine the role of STAT proteins, coupling between Ag-receptor cross-linking and nuclear expression of DNA-binding protein complexes that recognize GAS sequences was evaluated. Ag-receptor triggering in primary B lymphocytes stimulated nuclear expression of a complex that specifically binds the IFN response factor-1 (IRF-1) GAS sequence, and is distinguished by electrophoretic mobility and GAS preference from IRF-1 GAS-binding complexes induced by IFN-gamma. Activation of nuclear IRF-1 GAS-binding activity by sIg was inhibited by the tyrosine kinase inhibitor, herbimycin A, and binding activity was eliminated by tyrosine phosphatase treatment. Activation of IRF-1 GAS-binding activity was blocked by depletion of protein kinase C. The IRF-1 GAS-binding activity induced by sIg engagement in B cells was transcriptionally active, and was found to consist of immunoreactive STAT5 and STAT6 proteins. This work demonstrates that the STAT signaling pathway previously associated with cytokine signaling is triggered in B lymphocytes through Ag-receptor engagement in a protein kinase C-dependent fashion. This heretofore described cytokine signaling pathway may play a role in bringing about Ag-specific proliferative and differentiative responses.